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ABSTRACT 
The paper highlights the results of applying the methodology of integral 
convolution of key indicators of economic efficiency of territorial subdivisions 
of the tax authority of the state: results of tax collection, productivity, cost, 
dynamics of indicators. The criteria for grouping of territorial tax divisions 
according to the values of the indicator of effectiveness for the purpose of 
making tactical and strategic management decisions are formed. The paper 
formulates recommendations on the use of the proposed approach in goal-
setting when making managerial decisions based on the "sigma" management. 
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Introduction. The state implementation of key performance indicators.  
In 2001, the State Tax Service of Ukraine (STSU) with the support of the International Bank 
for Reconstruction and Development (IBRD) has initiated project "Modernization Program of the 
State Tax Service of Ukraine" (MPSTS). Tracking the results of qualitative and quantitative changes 
in society caused by the implementation of the project, the degree of achievement of project objectives 
and fundamental changes associated with its implementation, carried out on the basis of the developed 
and agreed with IBRD key performance indicators (KPI).  
In accordance with the obligation of STSU were calculated baseline and control values of KPI, 
that have been identified as required to track and recorded in Appendix to the Loan Agreement (the 
"Modernization of the State Tax Service of Ukraine - 1") on September 4, 2003 № 4698-UA between 
Ukraine and the IBRD. Monitoring KPI for 2001-2010, carried out company "GFK Ukraine". Results 
of monitoring indicators listed in Table 1 [1]. 
Table 1. Value indicators of progress MPSTS (2001-2010) 
Name of indicators \ year 2001 2005 2006 2007 2008 2009 2010 
(I1) Voluntary fulfilment of tax obligations 
by the methodology of 2005-2006 
54,5 74,7 86,8 88,9 81,6 90,6 91,8 
(I2)Voluntary fulfilments of tax obligations 
by the methodology of 2007 
- - - 64,1 64,7 57,1 39,2* 
(I3)The cost of tax compliance  56,1 53,8 59,4 63,8 60,2 61,1 51,2* 
(I4)The probability of detection of cases of 
tax evasion by the method in 2007  
- 8,7 5,0 6,4 7,0 4,2 6,7* 
(I5) Quality performance features of STSU, 
tax administration and taxpayer service  
33,6 56,9 57,5 66,1 62,3 60,5 62,0 
(I6) The integral criterion progress of the 
MPSTS in 2007-2010 ** 
- - - 47,0 49,0 20,0 32,0 
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*  Statistically significant differences compared with the 2009 results 
** Calculated by the author using indexes I2 - I4 on the methodology of convolution (w = 0,25) 
Analysis of Table 1 makes it possible to analyze the dynamics of indicators of progress 
MPSTS. Obviously, the dynamics of generalized indicators of implementation MPSTS in 2010, has a 
rather ambiguous nature. There was a significant deterioration in voluntary fulfillment of tax 
obligations by the method in 2007 (by 17.9 percentage points) and increased burden of the cost of tax 
compliance (the indicator decreased by 9.9 percentage points). Index Voluntary fulfilments of tax 
obligations fell by individual entrepreneur, whose share in the total number of taxpayers in Ukraine is 
the most significant (91.6% in 2010) and even the growth rate in the other groups did not prevent the 
negative dynamics of the overall indicator.  
The reduction of the costs of tax compliance was observed in all groups of enterprises. 
The integral indicator of progress MPSTS (2007-2010) that was calculated by the author 
according to the methodology convolution indicators also confirms that in 2010 the overall quality of 
functioning of DPS has not reached of the pre-crisis value (assuming w = 0,25). 
It should be noted that the above results of the monitoring of the STSU are the results of the 
external evaluation, which in itself is a useful and important for strategic decision making, but they do 
not allow to analyze the causal relationship. In addition, key performance indicators which were 
considered, did not allow the quality and operating efficiency of STSU. 
However urgent problem today is the lack of really existing system creating and monitoring 
the indicators of activities of STSU, and thus, built on the basis of that system corporate decision 
support system, operational risk management and overall quality of activities of subdivisions STSU. 
The methodology of calculation indicators 
It is known that for evaluating the quality of any economic process is important to choose the 
parameters that characterize its and identify endogenous and exogenous variables. It is logical evaluate the 
level of socio-economic development of the region from the efficiency of tax policy and the quality of 
activity of STSU. The quality of services provided by STSU for business environment of the region, the 
level of partnership can significantly affect the tax revenue. However, from the point of view of a head of 
STSU, the value of revenues depend on the tax base, which is a reflection of socio-economic development 
of the region. And as in the first and in the second case, the result is significantly influenced by the level of 
corruption that is determined, including the effectiveness of anti-corruption legislation (Fig.1). 
 
Fig.1. Interdependence of socio-economic development and the effectiveness of tax policy in region 
In this paper as the main resultant indicator is taken the effectiveness of tax policy in the 
country (region), that considered as functional: 
F = f (Q, E, U)      (1) 
where: F ‒ the level of efficiency of tax policy; Q - quality work of STSU (determined on the basis of 
internal data STSU in terms of effectiveness, quality operations, cost effectiveness, etc.) E - level of 
Efficiency of tax policy in region 
Quality of the operating 
activities of STSU 
Quality of tax law 
Socio-economic development of the region 
The development of the 
business environment, 
investments, etc. 
Quality of local authorities and 
public sector 
Corruption, anti-corruption legislation 
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socio-economic development of the region; U ‒ the external quality assessment activities of the STSU 
made by nongovernmental organizations on the agreed methodology. 
Obviously, the tax policy in the country (region) can be considered as effective if indices Q, E, 
U have a positive trend. 
Information resources modernized information system of STSU allow calculate statistics 
distribution of key indicators. Therefore, for tactical and strategic decision-making based on integrated 
criteria, that discussed below, may be used a method known as «optimization method on average». Due to 
the simplicity, enabling analysis of causal relationships, forming conclusions based on the economic 
content of indicators and built on them integral criteria or KPI, this method can be easily integrated into the 
information-analytical systems STSU. Also in the future on the basis of approved indicators in the STSU 
can implement decision support systems (DSS) and intelligent technologies that are based on neural 
networks, fuzzy sets, pattern recognition, classification, clustering and so on [2-4]. 
In applying the method optimize on average no need determine the probabilities indicators 
(criteria, key performance indicators) and use some statistical characteristic, namely mathematical 
expectation. A value of each KPIk depends on a vector of strategies (possible solutions for its 
improvement) x, an array of determined parameters A (tax law, modalities business, etc.) of options 
realizations y1, y2, ......, yi of random factors Y1, Y2, ...., Yi (the level of violations of the law by 
taxpayers, tax receipts, etc.) (2): 
KPIk = KPIk (x, A, y1, y2, ……, yi),       (2) 
Then the mathematical expectation M[KPIk] can be written as the integral (3): 
 
(3) 
 
 
where: Fk ‒ value mathematical expectation k-th KPI; B ‒ an array of well-known statistical 
characteristics of random variables Y1, Y2, ...., Yi; f (y1, y2, ......, yi) - the law of distribution of random 
variables Y1, Y2, ...., Yi. 
In applying the method to optimize on average optimal strategy is chosen from the set of 
admissible strategies that maximizes the value of mathematical expectation integral index I = M[F] 
and calculated on the basis of all KPIk. Other words the optimal strategy management authority STSU 
must satisfy the following condition (4): 
 
(4) 
When using the optimal strategy in many organs STSU, for example in the regional (oblast), 
district, city, or national levels, will on average the best result of their operation. 
For calculate the indicators, integral criteria and key performance indicators that are further in 
the text, was used additive method of convolution parameters (5): 
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where: Ik - integral criterion; qi - normalized index; wi - weights. 
For normalization indicators, which growth indicates to improve the situation, was used formula (6): 
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For normalization indicators, decrease of which indicates to improve the situation, was used 
formula (7): 
 
 
при xi ≤ mini 
при <xi ≤ mini    (6) 
при xi > maxi 
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Below are the names and contents of the main indicators that was tested in the calculations [5]. 
Indices i, j in terms of mean i-th unit of the STSU in the j-th region (region), Wij ‒ weights. It is possible to 
calculate the parameters for all subdivisions at all levels of STSU center, region, district, city and etc [5]. 
The integral criterion of the quality activity of STSU subdivisions (Iqaij) ‒ general criterion, 
calculated on the basis of quality criteria operating activity, effectiveness, and others, including the 
level of a violation of law by STSU employees; 
The integral criterion of effectiveness activity of STSU subdivisions (Ieaij) ‒ index characterizing the 
effectiveness of tax collection and payments and cost-effectiveness of the STSU subdivisions, their dynamics; 
The integral criterion of quality operational processes of STSU subdivisions (tax 
administrating) (Iqopij) ‒ an criterion calculated by indicators of the main operational processes and 
characterizes the overall quality of operations of STSU subdivisions; 
The integral criterion violations legislation by STSU employees (Ivleij) ‒ integral index, which 
was calculated based on the actual indicators of violations of legislation by workers in the regions and 
by qualities preventive work to reduce the number of violations; 
The integral criterion of socio-economic development (Isedij) - an index that characterizes the 
state of socio-economic development of regions and calculated based on the indicators of the State 
Statistics Committee of Ukraine; 
The integral criterion of the quality of activity of STSU subdivisions, calculated NGOs (Iqanij) 
‒ indicator, calculated on the basis of survey made by non-government institutions and describes the 
activities STSU subdivision on the estimation that provided by taxpayers at an agreed methodology. 
For this criterion can be used for example the monitoring of key indicators by GFK Ukraine (table.1); 
The integral criterion efficiency of tax policy in regions (Ietpij) ‒ an indicator describes the 
effectiveness of tax legislation, tax system and quality activity of STSU subdivisions, their impact on 
the socio-economic development of the region, taking into account assessments by independent 
institutions and civil society. May be calculated on the basis of indicators Ieaij, Isedij, Iqanij. 
Figure 2-3 shows the general scheme of calculating The integral criterion of effectiveness 
activity of the STSU (Ieaij) and of The integral criterion efficiency of tax policy (Ietpij).  
 
 
Fig. 2. The general scheme of calculating the integral criterion of effectiveness activity of STSU 
subdivision (IKqa ij ) 
1.The integral criterion of the quality activity of subdivisions the STSU (IKqaij) 
Iqa ij = W IKqa ∙ Ieaij + WIKqop ∙ Iqopij + W IKvle ∙ Ivleij 
2.The integral criterion of 
effectiveness activity of 
 subdivisions STSU  
 (Ieaij) 
3.The integral criterion of quality 
operational processes of  
subdivisions STSU  
 (Iqopij) 
4.The integral criterion violations 
legislation by STSU 
employees 
(Ivleij) 
Indicators realization of the plan tax 
proceeds, cost-effectiveness, the dynamics 
of these indicators and others. 
WIea Х 
 
WIqop  Х 
WIvle  x 
Qualitative indicators of the main processes 
(tax unit) and support processes 
(management activities, workflow, etc.) 
Number of registered violations; number of 
criminal proceedings; number of  
administrative penalties, etc. 
при xi ≤ mini 
при <xi ≤ mini             (7) 
при xi > maxi 
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Fig. 3. The general scheme of calculating the integral criterion efficiency of tax policy in regions (IKetpij) 
Research results. Table 2 shows the calculated values integral criteria that were considered. 
Weights were determined by experts. If it is was impossible to determine the level of influence 
indicator, were used equal weights. 
For calculate the integral quality criterion operational processes of STSU was used statistical 
bulletin STSU by 01.10.2010. 
For calculate the integral criterion of socio-economic development of regions was used 
information about the socio-economic development of Ukraine in 2009-2010, (regions) [6]. 
For calculate the integral criterion violation legislation of STSU employees used the data from 
report "Assessment of regional departments of Security STSU" for January - June 2010. 
As can be seen from Table 2, the integral criterion efficiency of tax policy (Ietp) has an average 
value by regions of Ukraine 52.66, indicating a considerable reserve. This low level of effectiveness of tax 
policy explains low level of socio-economic development in the regions (Ised= 29.18), of low-quality work 
of DPS (Iqa = 62.54), of high levels of violations of law STSU employees (Ivle = 61.73).  
Computed by author on the data GFK Ukraine The integral criterion of the quality activity 
STSU (Iqan = 64.98) is also consistent with calculations on the integral criterion Iqop=63,63, that was 
computed by the data of STSU (Tabl.2). 
Table 2. The calculated integral criteria and basic statistics of their distribution 
# Name of indicators Label Average 
Mean-
square 
() 
max min 
1 The integral criterion efficiency of 
tax policy* (F) 
Ietp  52,66 4,46 67,21 46,66 
2 The integral criterion of the quality 
activity*  (Q) 
Iqa 62,54 6,33 73,78 48,49 
3 The integral criterion of the quality 
activity calculated NGOs ** (U) 
Iqan 64,98 4,24 70,20 58,40 
4 The integral criterion of socio-
economic development * (E) 
Ised 29,18 12,10 78,64 14,66 
5 
The integral criterion of 
effectiveness activity (Ukraine) * 
Iea 64,99 7,15 87,61 33,93 
6 
The integral criterion of quality 
operational processes  
(tax administrating)* 
Iqop 63,63 6,82 78,54 48,37 
7 The integral criterion violations 
legislation by STSU employees * 
Ivle 61,73 16,21 92,64 22,70 
*Computed by author on the data statistical bulletin STSU by 01.10.2010. 
**Computed by author on the data GFK Ukraine by 31.05.2011. 
7. The integral criterion efficiency of tax policy in regions (Ietpij) 
Iеппij = WIKqa ∙ Iqaij + W IKsed ∙ Isedij + WIKqan ∙ Iqanij 
1.The integral criterion of 
the quality activity of 
subdivisions the STSU 
(Iqaij) 
5.The integral criterion of 
socio-economic development 
(Isedij) 
6.The integral criterion of the 
quality of activity of 
subdivisions STSU, 
calculated NGOs (Iqanij) 
WIqa Х WIsed  Х WIqan Х 
International Journal of Innovative Technologies in Economy                                                  ISSN 2412-8368 
 
                                                                                         3(23), April 2019 37 
 
For example let’s see the results of calculating The integral criterion of the effectiveness of the 
STSU (Iea), which was calculated on data 462 STSU subdivisions. Criterion characterizes on average 
the performance of the STSU subdivisions, achievement assigned tasks of collecting payments, 
percentage deviation from the set of tasks, their dynamics, economic efficiency ‒ and expenses of 
performance (Iea (average) = 64.99, Table 2). 
Table 3. The rules of grading of STSU subdivisions in terms of effectiveness 
Number of 
group 
Group of DPS in terms of effectiveness of Values of ІКeaij 
1 Group high of effectiveness Іeaij> 72 
2 Group moderate effectiveness 58<Іeaij<72 
3 Group low of effectiveness Іeaij<58 
Table 2 shows the main characteristics distribution criterion Iea and on Fig. 4 shows its 
histogram, which indicating its compliance with the normal law. Based on statistical distribution 
parameters (Table 2, line 5) were formed rules of grading of STSU subdivisions in terms of 
effectiveness. To test was taken average value Iea = 65.0, Mean-square = 7 and were identified three 
main groups of STSU subdivisions. 
 
Fig. 4. Histogram distribution of the calculated values of The integral criterion of effectiveness 
activity of STSU subdivisions (IKeaij) 
The results of classification of the STSU subdivisions by the values of integral performance 
criteria given in Table. 4. In the 3rd group low of effectiveness falls 74 of STSU subdivisions, that is 
16% of the total number of STSU subdivisions. The total sum non-fulfilment of the established 
objectives for tax revenues to this groups subdivisions is 9 225628 thousand grivnas or 53.14% of the 
total non-fulfilment of assigned tasks for collect to the General Budget Fund. To the group moderate 
effectiveness falls 331 of STSU subdivisions, or they 71.5%, and this confirming the normality of the 
distribution of the values of this integral criterion. 
It should be noted that defining of the laws distributions for others criteria and indicators ‒ the 
next necessary step in implementation this method. It will provide forming and choice strategies in 
decision making to improve the quality of activities of STSU in the in terms of risk managements. 
Obviously, the STSU leadership would need to has pay special attention to the third group of 
the 74 subdivisions for elucidate the reasons non-fulfilment of the established objectives for tax 
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revenues, identify indicators that reflect the effect of the main factors, made an action plan to improve 
and develop based on the analysis of causation. However, to advisable to explore and illuminate the 
experience of 57 units of DPS first group, in particular the impact on the overall qualities of the 
activities of the STSU of levels laws violations DPS employees and others indicators. 
For instance, subdivisions of the third group, usually have a lower rate of income dynamics, 
productivity and economic efficiency, a high level of violations of workers DPS legislation, significant 
sums non-fulfilment of the established objectives for tax revenues. So at the central level of STSU 
may be formed target criteria of effectiveness, quality of activities in general and certain groups of 
subdivisions. Strategies to achieve the targets can be based on the identification of intellectual and 
material resources to improve specific indicators, reduce the risk of adverse outcomes. 
Table 4. The results of the classification of the STS subdivisions by the values of The integral 
criteria of effectiveness activity (Іeaij) 
 
 
 
 
# Values of Іeaij 
Number of the 
STSU 
subdivisions 
Proportion of 
the STSU 
subdivisions in 
total, % 
Total sum non-
fulfilment of the 
established 
objectives for tax 
revenues, 
(thousand grivnas) 
Proportion of the sum 
non-fulfilment of the 
established objectives 
for tax revenues in 
total sum non-
fulfilment for 
Ukraine,% 
1 
Іeaij > 72  
(Group high of 
effectiveness) 
57 12,3 - - 
2 
58 < Іeai j< 72 
(Group moderate 
effectiveness) 
331 71,5 
 
8 132 563 
 
46,86 
3 
Іeaij <58  
(Group low of 
effectiveness) 
74 16 
9 225 628 
 
53,14 
Total 462 100 17 358 191 100 
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Fig. 5. Correlation between The integral criterion of socio-economic development (Ised) and The 
integral criterion of quality operational processes (Iqop) in a regional context. 
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Fig. 6. Correlation between The integral criterion of socio-economic development (Ised) and The 
integral criterion violations legislation by the STSU employees (Ivle) in a regional context. 
It is important to verify the logical inter-dependencies indicators. In this regard, the author was 
tested hypothesis of a direct relationship of quality activities of the STSU and the socio-economic 
development of regions. The result of the analysis according to the State Statistics Committee of 
Ukraine and the STSU on 10.01.2010, has shown unexpected results.  
Between the level of socio-economic development and the quality activities of the STSU is a 
negative correlation, when between the level of effectiveness of the STSU - a significant direct 
correlation. Between the level of the quality activities of the STSU and the level of violation 
legislation of STSU employees - also is a negative correlation (Fig. 5,6,7). 
Actually at this stage of the research is need for in-depth investigation of the causes of such 
dependencies, for which calculations should be made for a few periods and explored they dynamics. 
 
Fig. 7. Charts values of integral criteria Iqop, Ised, Ivle when values of Iqop sorted by decrease. 
Conclusions. Preliminary conclusions that can be drawn from the application of the 
methodology and analysis interdependencies of the integral criteria: 
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1. Improving the situation of violation of legislation STSU employees leads to an increase in 
socio-economic development (ie economic situation is improving). On average, the improvement on 
1% situation of violation legislation of STSU employees on average by 1.17% improving socio-
economic situation of the region. 
2.  Negative correlation quality operational processes and of violations legislation of STSU 
employees can be explained by influence the level of corruption in the STSU on the formation indicators of 
quality, or of the level of legal education business and other factors, that needs further investigation. 
3. Implementation in the management activities of STSU key performance indicators (Key 
Performance Indicator), Indicators of quality, economic efficiency, productivity, the dynamics of these 
indicators are relevant at this stage of reforming the tax system in Ukraine and will allow implement a 
system of effective motivation employees; 
4. When filling information systems STSU indicators of socio-economic development, establishing 
exchange of economic information from the State Statistics Committee, State Treasury of Ukraine, 
application of the methodology of key indicators will improve the quality operational processes, tax 
forecasting, analysis of the use a tax potential, the implementation of tax policy in the regions and the country. 
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